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used. The more common procedure, referred to as "cx vacuo" (6) (7) (8) (9) (10) 12, 24) is being actively investigated and has been subjected to ingenious modifications (8) (9) (10) 20, 28 the replica surface of two tissue specimens held in gold disks placed within the dental wax plate. The region of the film used for coating is outlined by a dotted line.
Tests of the Suitability of the Technique
Quality of tissue and contact with replica.
To examine how freeze-drying affected the morphological quality of the tissue and its contact with the replica, liver specimens from 80-100 g rats were fixed in 2.5% glutaraldehyde, cryoprotected by passage through 25% glycerol, freeze-fractured, and freeze-dried as described.
They were then taken out of the gold disks, dehydrated in graded acetone solutions and infiltrated with Epon without osmication.
The specimens were embedded in such a way that the replica would be cut in cross section.
Semithin ( 1 m thick) sections were stained with toluidine blue and thin (pale gold) sections with uranyl acetate and lead citrate.
Effect of protective treatments on the integrity of the emulsion. To test the adequacy of the emulsion protection by the application of carbon and grease, routinely prepared replicas of liver were obtained, the tissue was removed, and the replica was mounted on 300 mesh platinum grids, covered with Ilford L4 emulsion, exposed for 4 mm to a 7.5 W light bulb located 3 ft directly above, and developed for 1 mm in phenidone-ascorbic acid developer. The distribution of developed silver grains was examined prior to and after the application ofcarbon Twenty grids were prepared for each of the two thicknesses, four of which were used as controls, the rest were divided into four subgroups.
Using the Balzers 300 unit at room temperature under a vacuum of 10 torr, the four subgroups were respectively coated with approximately 1 nm Pt, 2 nm Pt, 1 nm Pt plus 25 nm C, and 2 nm Pt plus 25 nm C.
For radioautography, a control grid and one from each of the four subgroups were attached side by side to a small strip of double faced adhesive tape placed on a 1.2 x 1.3 cm glass block. Grids were laid flat on the block and were stuck to the tape with only a small portion of their rim. The block was then mounted onto a clean glass slide. Four duplicate slides were prepared in the same manner for each of the 1 and 0.05 i m methacrylate sections. The preparations were coated with Ilford L4 emulsion by the loop method using the upper middle region of the film as above ( Figure  3 ). Exposure was for 2 days at 4#{176}C and development, in phenidone-ascorbic acid developer. A dozen replicas were prepared from each animal; and of these three out of four yielded useful preparations.
3H-concanavalin
A labeling of thymic lymphocytes. Three cxperiments were carried out in which a suspension of thymic lymphocytes was prepared from the pooled thymi of three 9-to 1 1-weekold male C3H mice (Jackson Laboratories, Bar Harbour, ME), as 
Results

Quality of Tissue and Contact with Replica
When 1 m thick cross sections through replica and tissue were stained with toluidine blue ( Figure  4) , it was found that the contact between the two was maintained throughout freeze- 
Protection of the Emulsion during immersion in
Sodium Hypochlorite
The silver grain distribution over an emulsion-covered replica exposed to light ( Figure  6a ,.
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3H-Thymidine Labeling of the Cells in Liver
Remnant after Partial Hepatectomy
The goal of this experiment was not to examine the presence of label in membranes, but to locate a label whose distribution was known.
In practice, the experiment consisted in checking that the silver grains were over nuclei in freeze-fracture radioautographs as in thin section radioautographs. This was found to be the case ( Figures  10,11 ). An unexpected finding in freeze-fracture radioautographs was that a few silver grains were present over lipid droplets (Figure  12 ), mitochondria and rough endoplasmic reticulum cisternae. However, routine thin section electron microscope radioautographs also showed silver grains over these sites ( Figure  13 ) and, therefore, their presence was not due to an artifact of freeze-fracture radioautography.
It was concluded that good localization was achieved by the modified method of freeze-fracture radioautography.
3H-Concanavalin A Labeling of Thymic
Lymphocytes The next step was to examine the leaflets of the plasmalemma in a material in which no cytoplasmic structure was labeled, so as to avoid the possibility of exposure of emulsion from 
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. Figure  15 ) or D19b
( Figure  16 ). Grain counts indicated that 87-93% ofthe grains were over the E face, whereas 7-1 3 % were over the P face (Table  3) , but no silver grains were over cross-fractured areas. was omitted, the direct contact of the tantalum-tungsten layer with the emulsion caused a high background fog. The interposition of the carbon layer prevented the fog.) In a second series, mouse thymic lymphocytes exposed to concanavalin A were freeze-fractured using a tantalum-tungsten-carbon replica and radioautographed by following the procedures outlined above.
Discussion
Validity of the Technique
The results revealed that a large majority of the silver grains (92%) were over the E face, as had been observed with a Pt-C replica (Table 3) . However, the replicas showed a fine granularity and the contrast was not as sharp as that obtained with Pt-C shadowing. Whether this result is inherent to the use of tantalum-tungsten replica or is due to limited experience with this material is not clear. It is concluded that a tungsten-tantalum-carbon replica is usuable for freeze-fracture radioautography. This method has provided improved sensitivity, but lower quality than platinum replicas. 
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